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Central place theory, which was developed in 1933, has considered cities as 'central places' providing services and goods for some number of residents/customers and proposes that central places could have their respective hexagonal territories (Goodall, 1987) . This theory forms an important basis for one to understand cities and associated spatial hierarchies (Openshaw & Veneris, 2003) . Delineating and visualizing central places and their hierarchies has not been an easy task when we use data from traditional sources such as household surveys or face-to-face interviews, which are often times a small sample of the population.
Data based on smartcard swipes over five consecutive weekdays (March 11-15, 2013 ) from Brisbane in Queensland, Australia, were use to visualize 'central places' of local transit riders, which are regarded as the stations that attract the most transit riders on different periods of a day. Here, the use of a smartcard is so popular that over 90% of local transit riders tap on and off each time they make a transit trip. This generates rich information source about local transit riders such as their trip origins, destinations and route choice. The information enables us to identify and visualize 'central places' of the riders, their associated route choice (transit corridors), trip origins and standard deviational ellipse (SDE) on different periods of a day: morning peak (07.00-10.00 hours), off peak (10.00-16.00 hours), afternoon peak (16.00-19.00 hours) and night hours (19.00-23.00 hours) (Figure 1) .
In Figure 1 , we treat the level 1-3 stations (heads) that attract the most transit riders as the central places (red, blue and green dots). Different levels of stations are defined based on the head-tail algorithm developed by Jiang (2013, p. 482) , which 'partitions all of the data values around the mean into two parts and continues the process iteratively for the values (above the mean) in the head until the head part values are no longer heavy-tailed distributed'. The algorithm 
